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Recent low-temperature studies of antiferromagnetic semiconductor CuFeS2 with TN = 823 K 
by NMR and Mössbauer effect have revealed the second-order phase transition around 50 K [1]. 
Antiferromagnetism is caused by Fe electronic spins. The transition observed is connected, likely, 
with Cu electronic spins having quite small magnetic moments (less than 0.05 μB), which is in 
agreement with previous powder neutron diffraction results [2, 3]. On the other hand, the nature of 
the low-temperature magnetic state of chalcogenides in general is still unclear. For example, XAFS 
investigation points to the lack of influence of Cu spins on the phase transition at 50 K [4]. As 
result, preliminary neutron diffraction studies of a unique single-crystal sample of natural CuFeS2 
have been carried out at low temperatures in order to clarify the previous data for powder samples, 
including structural and valence state properties. The single-crystal neutron diffraction data is 
preferable to that of the powder samples because of the gain in the Bragg peak intensities. First 
results prove the presence of the 50 K phase transition. The character of the temperature 
dependence points to the structural transformations, which influence on the behavior of electronic 
spins. The report presents the results of experimental studies of chalcopyrite CuFeS2 and a 
discussion of the observed electronic and magnetic properties. 
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